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ABSTRACT  
Building information modelling (BIM) radically changes the practices in architecture, engineering and 
construction (AEC) and creates new job opportunities. Many governments, such as the United Kingdom, have 
made BIM a mandatory requirement. This substantially drives the demand for a BIM-literate workforce. 
Universities are facing the challenge to incorporate BIM into their curricula and produce “BIM ready” graduates to 
meet the needs of the industry. Like other universities, Queensland University of Technology (QUT) is at the heart 
of this change and aspires to develop collaborative BIM education across AEC. Previous BIM education studies 
identify that inadequate BIM awareness of AEC academics is one of the challenges for developing a BIM 
curriculum and there is a dearth in the learning and teaching support for academics on BIM education. Equipping 
the AEC academics for a more BIM focused curriculum is all the while more important. This paper aims to 
leverage knowledge drawn from a Learning & Teaching project currently undertaken at QUT. Its specific 
objectives are to: 1) review the existing learning and teaching initiatives on BIM education; and 2) briefly describe 
the learning and teaching activities on collaborative BIM education at QUT. Significance of the paper lies on 
revealing the importance of building up the capacity of AEC academics for collaborative BIM education. The 
paper contributes to sparking the interests in better equipping AEC academics to understand what curriculum 
changes would assist in BIM uptake within the relevant courses to provide context for changes in units; and how 
the use of BIM can improve the understanding by students of the large amounts of professional knowledge they 
need to function effectively as graduates. 
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1. INTRODUCTION  
Building information modelling (BIM) has been widely adopted in AEC to yield the benefits such as improved 
visualization and project coordination, reduced waste, cost and time (Azhar, 2011; McGraw Hill Construction, 
2009, 2014a, b & c), Many national governments have already made BIM a mandatory requirement such as the 
United States, Singapore, the United Kingdom, Norway, Denmark, Finland, Hong Kong, South Korea, 
Netherlands (Zeiss, 2013 July 15) and Dubai (Staff, 2014 May 25). The Australian government may follow suit in 
the future to align with the international standards. This mandatory requirement has created the need for AEC 
educators to train “BIM ready” graduates to meet industry requirements across the globe (Rooney, 2014). Hence, it 
is indispensable for universities to incorporate BIM into AEC education and strengthen the capability of AEC 
educators to cope with the change. Lack of experienced BIM educators is a recognized challenge for adopting BIM 
in AEC education (e.g. Azhar, 2011; Becerik-Gerber et al., 2011; Wong et al., 2011; Sacks and Pikas, 2013). 
Learning and teaching support for AEC academics in such a change has been inadequate. Gearing up academics 
for collaborative BIM education is an important but rather uncharted area in BIM education. This paper aims to 
review the existing learning and teaching initiatives on BIM education and introduce the learning and teaching 
project for BIM education at QUT. 
2. LEARNING AND TEACHING INITATIVES ON BIM EDUCATION 
A literature review was conducted on 15 publications relating to BIM education in the past 10 years. The review 
forms the preliminary basis to identify any gap in existing learning and teaching initiatives that academics would 
be interested to know when revamping their units or curricula. Findings are summarized in Table 1. The authors 
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selected 6 important aspects of learning and teaching for comparison, namely: Essential BIM Skills, Integration 
Strategies, Teaching Methods, Assessment Criteria, Assessment Methods, and Critical Success Factors in BIM 
Education. While the review is not definitive, it gives a bird’s eye view of the dynamics in learning and teaching 
focus in relation to BIM education.  
As shown in Table 1, most of the existing learning and teaching initiatives on BIM education (73%) focus on 
identifying the essential BIM skills that student should acquire, the strategies to integrate BIM into the existing 
curriculum and the appropriate teaching methods for BIM education. However, only a paucity of information is 
available on the assessment criteria (40%), the assessment methods (27%) and the critical successful factors drawn 
from lessons learnt and case studies of BIM education (7%). More learning and teaching initiatives need to be done 
on these less explored areas.  
Table 1. Literature review of BIM education 
Publications Learning and Teaching Aspects 
 Essential BIM 
skills 
Integration 
strategies 
Teaching 
Methods 
Assessment 
Criteria 
Assessment 
Methods 
Critical Success 
Factors 
1 Barison and Santos (2010) X X     
2 Barison and Santos (2011) X X X X X  
3 Brown, Peña and Folan (2009) X X X X X  
4 Clevenger et al. (2010) X X  X   
5 Finio, et al. (2015) X X X    
6 Forsythe, Jupp and Sawhney (2011) X X X X   
7 Hietanen and Drogemuller (2008)  X     
8 Macdonald and Mills (2013) 
9 Morse (2009) 
  X  X  
10 Panuwatwanich, et al. (2013) X X X   X 
11 Sabongi (2009)  X X    
12 Sacks and Barak (2010) X  X    
13 Sacks and Pikas (2013) X  X X X  
14 Taylor, Liu and Hein (2008) X X X    
15 Wu and Issa (2013) X X X X   
Total Number of Publications (%) 73% 73% 73% 40% 27% 7% 
3. QUT LEARNING AND TEACHING PROJECT  
To gear up academics for the integration of BIM education within the AEC curriculum, a QUT funded learning and 
teaching project is currently undertaken to develop a BIM-specific online training module and organize workshops 
to promote cross-functional, research-practice collaboration. 
3.1 Development of an online training module 
An online training module will be developed and launched through QUT’s Blackboard site for engaging a select 
group of QUT staff. It will incorporate current industry best practice as identified through other initiatives, such as 
industry projects and the bi-monthly BrisBIM meetings. Existing material developed by software vendors and 
overseas academics will be tailored to suit the Australian context. 
In designing the online training module, principles of adult learning theory (Andragogy) (Knowles, 1984) such as 
problem-centred learning will be considered to ensure that learning outcomes are achievable and optimised. The 
module will roll out within a 5 weeks span, to maintain project momentum as well as ensure sustained participant 
interest. Among the topics earmarked for the rollout are: successful case studies in BIM education within the AEC 
and key issues for designing a multi-disciplinary unit leveraging BIM. 
Participants will be encouraged to reflect on what they have learned and share their experiences in the discussion 
forum. By completing the module, participants will be able to plan how to incorporate BIM into their teaching and 
learning activities and be aware of the opportunities of using BIM for cross-disciplinary units.  
3.2 Conduct workshops to provide hands-on BIM training and up-to-date information of BIM application 
in AEC education 
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Two workshops will be conducted. One computer laboratory workshop provides hands-on BIM training to 
demonstrate how BIM facilitates collaborative practices from design to construction and operation. Participants 
are given real case studies to generate information as if they were architects, construction managers, quantity 
surveyors, or engineers. By the end of the workshop, participants will be able to understand the basic operation of 
BIM software and appreciate the role of BIM in different professions. The tasks given in the computer laboratory 
workshop will help participants design their assessments for BIM application. Hands-on BIM experience helps to 
reinforce the knowledge gained from the online training module.  
Another workshop will provide up-to-date information of BIM application in AEC education. Speakers will be 
invited to share their experience in incorporating BIM in AEC education and the project team will provide an 
overview on the application of BIM in Australian universities. The workshop addresses any unresolved challenges 
carried over from the online training module and computer laboratory workshop and opens up discussions on 
practical areas of using BIM in teaching and learning. This workshop provides a chance for participants of the 
online training module or other interested parties to meet with the project team for further teaching and research 
collaboration on BIM and gather a critical mass for wider BIM application in teaching, learning and research.  
3. CONCLUSION AND FUTHER RESEARCH  
To conclude, gearing up AEC academics for collaborative BIM education is a vital step in adopting a BIM focused 
curriculum to produce “BIM ready” graduates and meet the needs of the industry. This paper has preliminary 
identified three under-explored learning and teaching areas on BIM education which form the basis for future 
research and development. They are assessment criteria, assessment methods, and critical success factors of BIM 
education. The learning and teaching project currently undertaken at QUT is an attempt to address the issue of 
inadequate awareness of BIM among academics. It is hoped that the learning and teaching initiatives at QUT will 
improve the BIM knowhow of academics and remove the barrier in developing a collaborative BIM curriculum 
across AEC.  
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